In 2007, 42% of older adults enrolled in Medicare reported a functional limitation. Fourteen percent had diffi culty performing one or more instrumental activities of daily living (IADL) such as shopping or using the telephone but had no limitations in basic activities of daily living (ADL) , such as bathing or grooming. Approximately 25% had diffi culty with at least one ADL. Women had higher levels of functional impairment than men. A total of 32% of older women reported that they were unable to perform at least one of fi ve activities -stooping/kneeling, reaching arms over their head, writing, walking 2 -3 blocks , and lifting 10 pounds -compared with 19% of older men. Overall, problems with physical functioning increased with age ( Federal Interagency Forum on Aging Related Statistics, 2010 ) . Increases in functional limitations can lead to loss of independence or changes in living arrangements , such as nursing home placement. Given the projected increase in the older population over the next several decades, identifying factors that increase the risk of and Vol. 52, No. 5, 2012
The Gerontologist 2 protect against functional decline is an important goal for public health.
One protective factor that has not been fully studied is religious involvement. A positive relationship between religious participation and increased survival and better health, including functional status, has been documented ( Koenig, McCullough, & Larson, 2001 ). For example, in the Duke site of the Established Populations for Epidemiologic Studies of the Elderly (EPESE), religious attendance was protective against 6 -year mortality ( Koenig et al., 1999 ) . In a more recent report from the Third National Health and Nutrition Examination Survey, adults age d 40 or older who reported religious attendance at least weekly compared with never demonstrated a lower risk of death independent of confounders with participants followed an average of 8.5 years ( Gillum, King, Obisesan, & Koenig, 2008 ) . The protective effect of religious attendance has been only partially explained by improved health practices, increased social contacts, more stable marriages , and physical functioning ( Oman & Reed, 1998 ; Strawbridge, Cohen, Shema, & Kaplan, 1997 ) . These reported protective effects against mortality are not specifi c to religious attendance. In the Duke EPESE, regular private religious activity protected against mortality in older adults as well but only among those without functional impairment in IADLs ( Helm, Hays, Flint, Koenig, & Blazer, 2000 ) . These mortality studies suggest that domains of religious involvement may differ in their relationships with health and that the effect of religious activities on mortality may vary by functional status. Understanding these complex relationships between religion and functional status as an indicator of better health may be especially important among older adults.
In studies examining the relationships between religious involvement and functional status, the dimension of religious participation studied most often is attendance at religious services or meetings, and fi ndings are often contrasted with subjective measures of religiosity or engagement in private religious activities. Idler and Kasl, for example, using the data from the New Haven EPESE, reported that attendance at religious services was a strong predictor of better functioning over a 12-year follow-up period. Health practices, social ties, and indicators of well-being reduced, but did not eliminate , this effect. Disability had minimal effects on changes in attendance ( Idler & Kasl, 1997 ) . In another longitudinal study, frequent religious attendance was associated with fewer functional limitations 5 years later, whereas higher levels of religious salience were associated with more limitations ( Benjamins, 2004 ) . For many older adults, private religious activities may be linked with attendance at religious services and also have a positive effect on health. For others, however, an inverse relationship between private religious activities and functional status may refl ect the fact that disabled or ill individuals, especially those unable to attend services, may turn to private religious activities for comfort or to cope with their health problems.
Although religious media (i.e., religious television or radio broadcasts) are used by a signifi cant proportion of the older population, use of religious media may be especially important for those whose health or disability precludes attending religious services. In the Duke EPESE data, changes in religious attendance were associated with changes in health conditions, with more conditions associated with lower attendance. Religious media use, however, was not associated with health conditions ( Benjamins, Musick, Gold, & George, 2003 ) . In similar analyses, age-related declines in church attendance were explained by declining functional ability. However, an increase in limitations did not predict an increase in the use of religious media or a substitution of media use for religious attendance , given functional decline ( Hays et al., 1998 ) .
The effects of religious participation may differ by the type of functional limitation. In a study of community-dwelling older adults followed for up to 3 years, attendance at religious services was associated with fewer ADL and IADL diffi culties at baseline and predicted the trajectory of IADL, but not ADL, limitations. Frequent churchgoers had slower increases in IADL limitations than less frequent attendees. Frequency of prayer and level of intrinsic religiosity, however, were not related to ADL or IADL diffi culties over time ( Park et al., 2008 ) . In summary, public and private dimensions of religious involvement may have different longitudinal effects on functional status, and the signifi cance of the effects may depend on baseline functional status. In addition, dimensions of religious involvement may have differing effects across domains of function. Most longitudinal studies have examined the relationship between religious participation and functional status at only two points in time or over short follow-up periods.
Our aim was to extend current knowledge and examine the longitudinal associations among religious attendance, use of religious media and participation in private religious activities , and changes in limitations in IADLs, ADLs , and mobility across multiple years using rigorous statistical models that adjust for correlated measures over time. We hypothesized that (a ) religious attendance would protect against functional decline across all domains of function , ( b ) private religious activities would also protect against functional decline , and ( c ) the use of religious media would predict increases in limitations.
A number of demographic, health , and social variables known to predict functional decline were added to the models as potential confounders in the religion and functional status relationships. Functional decline is associated with older age, fewer years of education, being unmarried , and being female ( Dunlop, Manheim, Sohn, Liu, & Chang, 2002 ; Ho, Woo, Yuen, Sham, & Chan, 1997 ; Hybels, Pieper, & Blazer, 2009 ; Ishizaki, Watanabe, Suzuki, Shibata, & Haga, 2000 ; Kempen, Ranchor, van Sonderen, van Jaarsveld, & Sanderman, 2006 ) . Racial differences in functional decline are inconsistent, with some research showing Blacks at lower risk and other research showing increased risk ( Hybels et al., 2009 ; Mendes de Leon et al., 1997 ) . Functional decline also is associated with poorer self-rated health, more chronic medical conditions , and poorer cognitive functioning ( Dodge, Du, Saxton, & Ganguli, 2006 ; Kempen et al., 2006 ; Stuck et al., 1999 ; Wang, van Belle, Kukull, & Larson, 2002 ) . Lower levels of social contact and social ties are associated with functional decline ( Ishizaki et al., 2000 ; Stuck et al., 1999 ) . Finally, depressive symptoms predict decline in functional performance in older adults ( Penninx et al., 1998 ; Penninx, Leveille, Ferrucci, van Eijk, & Guralnik, 1999 ) . Initial functional status is also a predictor of future functional status ( Yeager et al., 2006 ) .
Design and Methods

Description of the Sample
The data derive from the Duke EPESE, a multisite longitudinal study of community -dwelling older adults. The study design has been described elsewhere ( Blazer, Burchett, Service, & George, 1991 ; Cornoni-Huntley et al., 1990 ) . In summary, the Duke site used a multistage area probability sample representative of a fi ve-county area in central North Carolina. One county was primarily urban and the other four predominantly rural. African Americans were over-sampled to comprise 54% of the baseline sample. In-person follow-ups were conducted with surviving participants at 3 (P2), 6 (P3) , and 10 (P4) years postbaseline. Participants provided written consent at each in-person interview. The study protocol was reviewed and approved by the Duke Institutional Review Board. A total of 3,699 participants had complete data at baseline and P2 and constituted the analysis sample. Our sample was predominantly Black and White Christians, which was representative of our geographic area.
Proxy informants were used to provide objective information for those older adults who were unable to participate. Inability to participate in this sample was primarily due to cognitive impairment. For these analyses, however, proxy data were seldom used. Specifi cally, persons who participated by proxy at the initial wave were dropped from the analysis because of missing values on the subjective questions (e.g., depressive symptoms, self-rated health) as well as private religious activities. Persons who responded themselves at the initial wave but responded through a proxy informant at the followup wave, however, could still be included because information on functional status was collected from the informant.
Measures
Religious attendance was measured at each in-person survey (baseline, P2, P3 , and P4) by asking " About how often do you go to religious meetings or services?, " religious media by asking " About how often do you watch religious services or religious programs on TV or listen to them on the radio?, " and private religious activities by asking " How often do you spend time in private religious activities, such as prayer, meditation , or Bible study? " Variables were dichotomized to accommodate the high levels of religious involvement observed in this sample ( Helm et al., 2000 ; Koenig et al., 1997 ) . Participants were coded 1 for religious attendance if they attended services once a month or more and 0 if less. Participants were coded 1 for religious media if they watched/listened once a month or more or 0 if less. Participants were coded 1 for private religious activities if they engaged in these activities a few times a month or more and 0 if rarely or never. Most study participants (98%) reported a Christian religious preference. Specifi cally, 3 , 559 (96.5%) were classifi ed as Protestants, 40 (1.1%) as n ontraditional Christians, 30 (0.8%) as Roman Catholics, 1 (0.3%) as Eastern Orthodox, 7 (0.2%) as Jewish, 4 (0.1%) as n on-Christians , and 49 (1.3%) as not having a religious preference. Vol. 52, No. 5, 2012
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Basic ADL tasks were also assessed at each inperson survey (baseline, P2, P3 , and P4) , by asking if the participant needed help with fi ve tasks: bathing, dressing, eating, toileting , and getting from the bed to a chair (scale range 0 -5 ; Katz, Downs, Cash, & Grotz, 1970 ) . IADL tasks were measured by the inability to perform fi ve tasks without help: driving a car or traveling alone, shopping for groceries/clothes alone, preparing meals, doing own housework , and handling money (scale range 0 -5 ; Fillenbaum, 1988 ) . Mobility was measured by three items: ability to do heavy work, walk up and down stairs, and walk one half mile (scale range 0 -3 ; Rosow & Breslau, 1966 ) . For each scale, higher values indicated more limitations. Functional status information was collected from proxy respondents for the small proportion of participants who were unable to participate.
Sociodemographic variables included age as a continuous variable, sex (male = 1, female = 0), years of education as a continuous variable , and marital status (married = 0 vs. not married = 1). Participants were coded 1 if White or Other (<1%) and 0 if African American. Race/ethnicity was assessed in two ways , and responses to both were used in the classifi cation. Interviewers coded the race of the sample member by observation as White, Black , or Other. Respondents were also asked , " What is your race " and read the following options if their response could not be coded: Aleutian, Eskimo or American Indian, Asian or Pacifi c Islander, Black (Not Hispanic), White (Not Hispanic), Hispanic , or Other.
Cognitive Status was measured using the Short Portable Mental Status Questionnaire ( Pfeiffer, 1975 ) . We used a dichotomous variable indicating more than 3 errors v ersus less than 3, with the number of errors adjusted for race and education ( Hybels, Blazer, & Pieper, 2001 ) .
Health Status was assessed using a summary measure that recorded the presence and impact of fi ve medical conditions (heart problems, hypertension, diabetes, stroke, and cancer ; Fillenbaum, Leiss, Pieper, & Cohen, 1998 ) . The health index was dichotomized , so that those with higher scores (approximately the top 1/3) were coded 1 ( poorer health ; Hybels et al., 2001 ) . We also included a measure of self-rated health with a score of 1 indicating fair/poor and 0 indicating excellent/good health.
Depressive symptoms were measured using a modifi ed version of the 20-item Center for Epidemiologic Studies-Depression (CES-D) scale ( Blazer et al., 1991 ; Radloff, 1977 ) . The number of symptoms reported for the previous week was summed, yielding a range of 0 -20. CES-D score was used as a continuous variable.
Perceived social support was measured by asking participants the extent to which they felt they could (a ) count on and (b ) talk about their deepest problems with family members and friends. Scores ranged from 1 to 5, with higher levels indicating stronger perceived social support ( Hybels et al., 2001 ) .
Statistical Analysis
We fi rst compared the sample characteristics of respondents who engaged in religious activities with those who rarely/never participated. We then estimated a series of nine repeated measures mixed models , using the three dimensions of religious involvement at the index wave as predictors of functional status at the following wave , 3 -4 years later for each of the three domains of function. Functional status at the index wave for the appropriate measure was entered for each interval resulting in residualized change models. Three intervals were incorporated into each mixed model. That is, religious involvement at baseline was used to predict change in functional status between baseline and 3 years later. Religious participation at 3 years postbaseline was used to predict change in functional status between 3 and 6 years postbaseline. Finally, religious participation 6 years postbaseline was used to predict change in functional status between 6 and 10 years post baseline. A term was added for the interval to capture changes in patterns over time. In addition to time (interval), age, sex, race , and years of education were entered as time invariant and marital status, cognitive status, health index, selfrated health, CES-D score , and perceived social support as time-varying covariates. Residuals were plotted for the nine mixed models , and they appeared normally distributed. We used the Bayesian Information Criteria fi t statistic to identify the best model fi t. Mixed models offer advantages over more traditional analyses of repeated measures in that they adjust for correlated measures over time ( Gueorguieva & Krystal, 2004 ) . To contribute data for an interval, participants had to have function data available for both the index interview and the next follow-up and religious involvement data available at the index wave.
The baseline sample included 4,162 older adults. Complete baseline data (data on religious involvement, functional status , and all covariates) were available for 3,699 participants. For the mixed models, a total of 2,924 participants had complete data for at least one interval. A total of 6,171 observations from these 2,924 participants were used in the repeated measures mixed models. All analyses were performed using SAS software (SAS Institute, Version 9.2, 2008). The descriptive analyses were weighted to adjust for unequal probabilities of selection in the sample design, with the population size downweighted to the sample size for signifi cance testing. Weights were not used in the mixed models, but variables used in the stratifi cation process were included as covariates. To adjust for multiple analytic tests and the cluster sample design, signifi cance thresholds were set at p < .01. Table 1 shows the characteristics of the sample at baseline overall and by each dimension of religious involvement. A total of 72.5% of the participants attended religious meetings or services once a month or more. Older adults who attended services had fewer ADL, IADL , and mobility limitations. A different pattern emerged for those older adults who regularly watched religious programs on television or listened to religious programs on the radio. A total of 83.5% of the participants reported use of religious media at baseline. Participants in this group had more IADL, ADL , and mobility limitations than those who did not use religious media. These distributions suggest that although there is some overlap, those who listen to or watch religious programs may differ in important ways from those who attend religious services. Fewer differences were noted between those who regularly engaged in private religious activities and those who rarely or never prayed, meditated, or participated in a similar activity. A total of 82.3% of the sample reported engaging in private religious activities a few times a month or more at the baseline survey. The groups did not differ in baseline levels of functional limitations.
Results
The three dimensions of religious involvement were not mutually exclusive. Eighty-four percent of those who frequently attended services also used religious media compared with 81% of the less frequent attendees, and 73% of religious media users frequently attended services compared with 69% of nonusers ( p = .029). A total of 89% of the frequent attendees also engaged in private religious activities compared with 65% of the less frequent attendees, and 78% of those who engaged in private religious activities frequently attended services compared with 46% of those who did not engage in private activities ( p < .0001). Eighty-fi ve percent of those who used religious media also frequently engaged in private religious activities compared with 67% of those with nonfrequent use of religious media, and 87% of those who engaged in private religious activities used religious media compared with 69% of those who did not engage in private activities ( p < .0001).
We noted some signifi cant differences by religious preference. Although approximately 75% of Protestants and nontraditional Christians attended services once a month or more, only 60% of Roman Catholics, 14% of Jews , and 0% of non-Christians attended. Similarly, 85% of Protestants reported the use of religious media once a month or more compared with 35% of nontraditional Christians, 50% of Roman Catholics, 0% of Jews , but 57% of those with no preference. That is, there were 28 adults who used religious media yet did not declare a religious preference. A total of 83% of both Protestants and nontraditional Christians engaged in private religious activities compared with 63% of Roman Catholics, 14% of Jews, 25% of nonChristians , and 29% of those with no preference. Among those who were non-Christian or with no preference, over 70% were men compared with 57% of Jews, 35% of Protestants, and 23% of nontraditional Christians. The proportion of nonWhites was highest among Protestants and nontraditional Christians. Jewish participants (14.3 years) and n on-Christians (12.8 years) had on average more years of education than Protestants (8.6) and nontraditional Christians (7.7). There were also signifi cant differences in self-rated health. Among nontraditional Christians, 55% reported fair or poor health compared with 10% of Roman Catholics and 25% of non-Christians. Finally, those with no preference and Protestants had more mobility limitations. Table 2 shows the effects of religious attendance on functional change from the repeated measures mixed models. We fi rst estimated models in which religious attendance predicted change in functional status controlling only for the effect of time. The second set of models included sociodemographic, health , and social variables as potential confounders. Religious attendance was a signifi cant predictor of change in IADL tasks, ADL tasks , and mobility in both uncontrolled and controlled analyses ( p < .0001). Older adults who attended religious services once a month or more developed 0 .29 fewer IADL limitations, 0 .23 fewer ADL limitations , and 0 .11 fewer limitations in mobility controlling for potential confounders. Table 3 shows the effect of religious media on change in function. In uncontrolled analyses, watching or listening to religious programs once a month or more was signifi cantly associated with developing more IADL and mobility limitations over time ( p < .0001) but not change in ADL limitations. These associations were not signifi cant in controlled analyses, however, suggesting that the effects of religious media may be indirect or spurious.
Engaging in private religious activities a few times a month or more , compared with engaging in private activities rarely or never, was not a signifi cant predictor of any domain of functional change in uncontrolled or controlled analyses.
For all nine repeated measures mixed models , we also estimated an interaction term ( R eligious D imension × I nterval). None of the interactions were signifi cant, suggesting that the effect of religious involvement on functional change did not vary over time. The interaction terms were removed from the fi nal models.
Sample attrition was primarily due to death. To determine whether the results were significantly affected by attrition over the course of the study, we examined whether those who provided baseline religious data but did not contribute to the fi rst interval in the mixed model differed in religious attendance from those for whom P2 data were available. Those for whom P2 function data were not available were less likely to have attended services at baseline. Attrition between baseline and P2 was not related, however, to use of religious media and private religious activities. As a second step , we estimated the fi nal repeated measures mixed models adding a new term indicating whether the participant contributed fewer than three intervals to the mixed model. Attrition after the fi rst interval was not related to religious attendance, use of religious media , or private religious activities. The Gerontologist 8
Discussion
Our hypotheses that religious attendance would protect against functional decline across all domains of function were strongly supported by the data using sophisticated analytic techniques that adjust for correlated measures over time. Across religious practices, attending religious services emerged as the most signifi cant predictor of functional change in older adults. This protective effect of religious attendance remained signifi cant when controlling for demographic, health , and social variables and remained signifi cant over time. Private religious activities did not predict any domain of functional change. Lack of signifi cance may be due in part to older adults with increasing disabilities being more likely to engage in private religious activities as a means of coping. Use of religious media predicted functional change in IADL and mobility tasks in initial analyses but was rendered nonsignifi cant by inclusion of the control variables, supporting an indirect association.
Although the positive effects of religious involvement on health, function , and survival are known, to the best of our knowledge, this is the fi rst study to examine the effects of different dimensions of religious involvement on change in multiple domains of function within one sample , using a repeated measures mixed model design that adjusts for correlated measures over time. These fi ndings show that regardless of functional status at the index wave, those who attended services once a month or more had fewer limitations 3 -4 years later than those who attended less frequently. Because social support and health status were included as time-varying covariates, the observed direct effect of religious attendance is in addition to any indirect effects through social support, depression, or health status across time. Importantly, the effect of religious attendance did not vary over time , although our cohort was aging and likely becoming more disabled. It is also important to note that this signifi cant effect was observed across all domains of function, that is , in basic ADLs, IADLs , and mobility.
This research is not without limitations in addition to attrition. Reports of functional status were obtained through self-report or, if necessary, from a proxy informant rather than being performancebased measures. The sample was relatively healthy at baseline , and only a small percentage of participants reported ADL limitations, so that evidence of early decline in some domains could have been missed. There may also be chronic health conditions that affect functional status that were not assessed in this study, such as rheumatologic problems. We cannot distinguish between the positive effects of religious activities and the positive effects of doing something purposive. There is also likely considerable overlap among the three dimensions of religious participation, and disentangling direct effects could be of future interest.
We chose to examine religious participation predicting change in functional status, but other associations, such as functional status predicting religious involvement, are equally valid. In earlier work based on this sample ( Hays et al., 1998 ) , changes in religious attendance over three years were concurrent with changes in functional status , but it is not known if change in function predicts change in religious practice. Examining these concurrent changes across longer periods of time or modeling trajectories of changes in both attendance and function could be the focus of future work. In this present work, we chose to focus on functional status, an outcome of most interest to gerontologists and a signifi cant public health concern.
Our sample was predominantly Christian, and given the observed differences in sample characteristics across religious preference, likely differs in important ways from samples from other geographic areas of the country, limiting the generalizability of the fi ndings. That is, our fi ndings primarily refl ect the practices of southern Protestant and n ontraditional Christians. There may be important differences in attendance or private religious activities across religious groups. Had these other groups been better represented in our sample , our fi ndings could have been different. For example, in a recent study of older Jews in the U nited S tates , 77% reported ever being a member of a synagogue but 18% reported that cost prevented them from being members in the past 5 years ( Glicksman & Koropeckyj-Cox, 2009 ). Engaging in private religious activities or intrinsic religiosity may also differ by religious affi liation if private religious practices are not the norm or cannot be done in solitude. Glicksman and Koropeckyj-Cox (2009) suggest, for example, strong connections to Judaism may not be captured well with standard measures of religious practice.
The underlying mechanism(s) for the observed associations between religious attendance and less decline in function over three years following is (are) unknown. Participation in religious activities, especially attendance, is often hypothesized to exert its infl uence through social support. The observed effects in these models, however, are outside of social factors. If most persons in a religious group are healthy, being with the group may promote healthy behaviors that result in better health. In addition, if attendance is important to the individual, the older adult may do what is necessary to maintain good health in order to be able to attend services. We cannot rule out mediating effects that were not measured in this study. One explanation could be higher levels of confi dence among those who participate in religious activities that enable these older adults to remain active. For example, Reyes-Ortiz and colleagues (2006) report that among older Mexican Americans, frequent church attendance was associated with decreased fear of falling 2 years later. The identifi cation of mechanisms is an important topic for future research.
Like other work in the area of religion and health, this research, although a signifi cant contribution, must be considered a work-in-progress and much work remains to be done. Future research will explore possible biological mechanisms underlying the effect of religious participation on functional status among older adults. We will also examine the extent to which different dimensions of religious involvement are correlated and work together to affect functional change over time. We could also examine correlated change over time between religious participation and functional status adjusting for changes in health and social factors.
These signifi cant fi ndings of a strong predictive association between religious attendance and future functional decline controlling for potential confounders are based on a large sample of older adults followed for up to 10 years and the use of rigorous statistical techniques to adjust for correlated measures over time. These fi ndings add to a growing body of research on religion and health that establishes temporal ordering and identifi es changes in function over time , as they relate to religious participation.
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